Ultrastructure of Clara cells stimulated by isoproterenol.
The incidence of peripheral pulmonary adenocarcinoma has increased in recent years. Clara cell has been known as target for carcinogens and source of pulmonary tumors. One of the presumed roles of the bronchiolar Clara cell is the secretion of pulmonary surfactant into the bronchiolar lumen. To establish the secretory morphology of Clara cell, a well-defined secretory agonist, isoproterenol (500 mg/kg) and the antagonist, propranolol (20 mg/kg), were administered into five-week old mice. The secretory response was examined at 1 hour and 4 hours after injection. Ultrastructural morphometry was used to quantitate the secretory response by measuring area of apical cap of the Clara cells. Isoproterenol caused a significant increase in area of apical cap of Clara cells 1 and 4 hours after injection (p < 0.0001), while pretreatment with propranolol prevented this effect at 4 hours. Propranolol alone significantly decreased the area of Clara cells (p < 0.0001). Clara cells secretory granules disappeared 1 hour after propranolol plus isoproterenol administration, and the granules reappeared at 4 hours. The accelerated secretion of Clara cells by isoproterenol provides evidence of their secretory mechanism controlled by beta-adrenergic agonists. The study has confirmed the secretory role of Clara cells. The secretion is both apocrine and merocrine type.